ABSTRACT. This paper gives a partial solution to the problem whether the union of two Hubert cubes is a Hubert cube if the intersection is a Hubert cube and a Z-set in one of them. Our results imply West's Intermediate Sum Theorem on Hubert cube factors.
In this paper we maintain the condition that ¡3, nQ. is a Z-set in Q..
However, the requirement that Q¡ O Q2 is a Z-set in Q2 has been relaxed considerably.
We use the following notions: a cap set for Q is a subset of Q which is equivalent to the pseudoboundary B(Q) = {x|3z: |x¿| = l}. A characterization and examples will be given in §1. Furthermore we use fd cap sets, a finite-dimensional analogue of cap set. Both cap sets and fd cap sets are widely used in infinite-dimensional topology. The main result of §1 is that the condition that Qx n Q2 is a Z-set in Q2 can be replaced by: there is a cap set for <2j n Q2 which is a countable union of Z-sets in Q2 (Proposition 1.3). Also we give a simpler proof of West's first result from fe]. T. A. Chapman independently and earlier discovered the inverse-limit type of proof employed here; he had essentially the same (unpublished) proof for the Intermediate Sum Theorem (here Theorem 1.4). In §2 it is shown that, if for a subset A C Q, A ^ Q, there exists an fd cap set for A which is a countable union of Z-sets in Q, then this fd cap set can be 'blown up' to a cap set for A which is a countable union of Z-sets in Q. Therefore the word cap set can be replaced by fd cap set in Proposition 1.3. Combined with a result from [6] troduction a cap set of Q was defined as a subset of Q equivalent under an Then XS lim^Xj.. /¿).
Proof. Let (x.). elim^., /f.) i.e., for each /', /.(x.+1) = x.. Because of (b) there is a map F: lim¿(X¿, /¿) -» X which assigns to (x¿)¿ its limit. By (a) this map is onto and by applying (c) in opposite direction it is 1-1.
If the maps /. in the above lemma do not increase the distance between any two points, then condition (c) of Lemma B is trivially satisfied.
In view of the above, Lemma 1.1 below will be seen to be the core of the proofs of both Proposition 1.3 (the main result of this section) and Theo- 
which is a near-homeomorphism with distance 2~l to the identity and does not increase the distance between any two points.
Proof. Since O n (P. x [0, l]) -P. x \0\ is a Z-set both in Q and in P. [8] ). The union of two Hilbert cube factors X, and X-, whose intersection is a Hilbert cube factor and a Z-set in X., is a Hilbert cube factor.
Proof. Set X! = X¿ x Q, i= 1, 2. Since Xj n X2 is a Z-set in Xj, the definition of Z-set gives immediately that also Xj n X2 is a Z-set in X. , Obviously Mj 2é g.
Next we give the construction of M2, which is similar to the general inductive step. Since AL will be deficient only in the coordinates divisible by 2 , we shall be able to prove that Mj is a Z-set in Al2, Alj being deficient in all odd coordinates. Corollary 2.3. // X = Qx u Q2 where Qx ^ Q2 s Qx n Q2 ~ Q; gj n Q2 is a Z-set in Q. and either has deficiency 1 in Q2 or QS\Q. is 0-ULC and 1-ULC and dense in Q2, then Xsg, Proof. According to 2.4 and 2.5 of [6] , in these two cases every closed finite-dimensional subset of 2j n Q2 is a Z-set in Q2.
The above corollary is not a very sharp result: we need only one fd cap set for Q. <~\ Q2 consisting of Z-sets in Q2, whereas in the two cases listed every fd cap set for öj n Q2 would do. 
